Pluripotentialities of a quenched fluorescent peptide substrate library: enzymatic detection, characterization, and isoenzymes differentiation.
Protease inhibitors represent a major class of drugs, even though a large number of proteases remain unexplored. Consequently, a great interest lies in the identification of highly sensitive substrates useful for both the characterization and the validation of these enzyme targets and for the design of inhibitors as potential therapeutic agents through high-throughput screening (HTS). With this aim, a synthetic substrate library, in which the highly fluorescent (L)-pyrenylalanine residue (Pya) is efficiently quenched by its proximity with the p-nitro-(L)-phenylalanine (Nop) moiety, was designed. The cleavage between Pya and Nop leads to a highly fluorescent metabolite providing the required sensitivity. This library, characterized by a water-soluble primary sequence Ac-SGK-Pya-(X)(n)(-)Nop-GGK-NH(2), X being a mixture of 10 natural amino acids (A, I, L, K, F, W, E, Q, T, P) and n varying from 0 to 3, was validated using enzymes belonging to the four main types of hydrolases: serine-, metallo-, cystein-, and aspartyl-proteases. The selectivity of substrates belonging to this library was evidenced by characterizing specific substrates for the isoenzymes NEP-1 and NEP-2. This library easily synthesized is of great interest for the identification and development of selective and specific substrates for still uncharacterized endoproteases.